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EXECUTIVE SUMMARY

In this document, the Interior Columbia River Basin Technical Recovery Team provides
the background, analysis, and recommendations on the identification of independent populations
of the seven Evolutionarily Significant Units (ESUs) of anadromous salmonids listed under the
Endangered Species Act in this recovery domain. We examined an array of indicators to assess
the independence of populations, including: (1) genetic information, (2) geography; (3) life-
history traits, (4) morphological traits, and (5) population dynamics. As putative
demographically independent units, these main populations become the focus of recovery
planning and conservation efforts in the interior Columbia River basin. These delineations will
necessarily play an important role in establishing viability goals at both the population and ESU
level. Our delineations of extant populations include the following:

e Snake River spring/summer chinook ESU: 31 populations

e Upper Columbia spring chinook ESU: 3 populations

e Snake River Fall chinook ESU: 1 population

e Snake River steelhead ESU: 25 populations

e Upper Columbia steelhead ESU: 3 populations, and 1 of ambiguous status
e Mid-Columbia steelhead ESU: 17 populations

e Snake River sockeye: 1 population

We also identified historic populations within current ESU boundaries, and discussed
large areas currently blocked to anadromous passage. Finally, we describe data needs that would
improve population delineation efforts.
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INTRODUCTION

Purpose and Scope

The interior Columbia River basin is currently home to 12 different anadromous
salmonid Evolutionarily Significant Units (ESUs), belonging to three different species: chinook
salmon (Oncorhynchus tshawytscha), sockeye salmon (O. nerka), and steelhead trout (O.
mykiss). Since 1991, 7 of these 12 ESUs have been listed as threatened or endangered under the
Endangered Species Act (ESA), due to dramatic declines in abundance and loss of habitat (Table

).

The Interior Columbia River Basin Technical Recovery Team (TRT) was formed to
synthesize and interpret data related to the recovery of these seven ESUs. The TRT’s first task is
to delineate independent populations within listed ESUs of anadromous salmonids.
Understanding population boundaries is critical for effective conservation planning, since
incorrectly lumping or splitting population (or portions of populations) can provide an inaccurate
picture of population status. Over- or underestimating the true status (population productivity or
demographic risks, for example), can lead to inefficient (or insufficient) recovery efforts.
Similarly, if two “true” populations are treated as a single unit, the status of one may mask the
other, potentially leading to the loss of one of the populations. Harvest management, which
manipulates population abundance and productivity to maintain a sustainable yield, can be
similarly confounded by poor understanding of population boundaries. Finally, populations are
the units that will be combined to form alternative scenarios for ESU viability (and will
ultimately be the object of recovery efforts). Thus, knowledge of population structure within an
ESU is critical for effective population and species management (Allendorf et al. 1987).

In this report, we describe current population structure in the seven listed salmonid
ESUs in the interior Columbia Basin. In addition, we review historical documentation and
describe likely differences in population structure prior to major anthropogenic
manipulation of the region. The populations identified in this document are the
independent groups of fish for which we will assess status and establish viability goals in
future reports.
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Table 1. Brief descriptions of interior Columbia River basin Evolutionarily Significant Units (ESUs) as defined by NMFS (Myers et al. 1998,
Busby et al. 1996, Gustafson et al. 1997).

Interior Basin Status Description

Columbia ESU

Snake River Threatened All natural populations of spring/summer-run chinook salmon using tributaries to the mainstem

spring/summer-run Snake River. Major subbasins are the Tucannon River, Grande Ronde River, Imnaha River, and

chinook salmon Salmon River. Spring/summer chinook introduced into the Clearwater River subbasin were
excluded from the ESU.

(O. tshawytscha)

Upper Columbia River  Endangered All naturally spawned populations of spring-run chinook salmon in all Columbia River

spring-run chinook
salmon

(O. tshawytscha)

Middle Columbia
River spring-run
chinook salmon (O.
tshawytscha)

Snake River fall-run
chinook salmon

(O. tshawytscha)

Upper Columbia River
summer/fall-run
chinook salmon (O.
tshawytscha)

Deschutes River
summer/fall-run
chinook salmon (O.

Interior Columbia River Salmon Populations

Not warranted

Threatened

Not warranted

Not warranted

tributaries upstream of the Rock Island Dam and downstream of Chief Joseph Dam in
Washington State. Major tributary subbasins with existing runs are the Wenatchee, Entiat, and
Methow Rivers.

Naturally spawned populations of spring-run chinook salmon in the Columbia River basin
upstream of the Wind River, Washington, and the Hood River, Oregon, to and including the
Yakima River, except for chinook from the Snake River subbasins. Major tributaries in the ESU
are the Yakima, Klickitat, Deschutes, John Day, Umatilla, and Walla Walla Rivers.

All natural populations of fall-run chinook salmon in the mainstem Snake River and the
Tucannon River, Grande Ronde River, Imnaha River, Salmon River, and Clearwater River
subbasins.

Naturally spawned populations of summer and fall-run chinook in streams in the Columbia

River basin upstream of and including the Yakima River to the U.S.—Canada border. Major
tributary subbasins in this ESU are the Yakima, Wenatchee, Entiat, Methow, and Okanogan
Rivers.

Naturally spawned populations of summer and fall-run chinook in the Deschutes River basin.
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Interior Basin
Columbia ESU

Status

Description

tshawytscha)

Snake River basin
steelhead (O. mykiss)

Upper Columbia River
steelhead (O. mykiss)

Middle Columbia
River steelhead (O.
mykiss

Snake River sockeye
salmon (O. nerka)

Okanogan River
sockeye salmon (O.
nerka)

Lake Wenatchee
sockeye salmon (O.
nerka)

Threatened

Endangered

Threatened

Endangered

Not warranted

Not warranted

All naturally spawned populations of steelhead in the Snake River basin. Major tributary
subbasins in this ESU are the Tucannon, Clearwater, Grande Ronde, Imnaha, and Salmon
Rivers.

Naturally spawned populations of steelhead in streams in the Columbia River basin upstream of
the Yakima River to the U.S.—Canada border. Major tributary subbasins in this ESU are the
Wenatchee, Entiat, Methow, and Okanogan Rivers.

Naturally spawned populations of steelhead in the Columbia River basin upstream of the Wind
River, Washington, and the Hood River, Oregon, to and including the Yakima River, except for
steelhead from the Snake River subbasins Major tributaries in the ESU are the Yakima,
Klickitat, Deschutes, John Day, Umatilla, and Walla Walla Rivers.

The only extant population of the anadromous form is the Redfish Lake population.
Historically, sockeye runs were found in the Stanley River basin, Payette Lake, Warm Lake and
Wallowa Lake.

Naturally spawned populations of sockeye salmon in Osoyoos Lake and its U.S. tributaries, and

the U.S. portion of the Similkameen River.

Naturally spawned populations of sockeye salmon in Lake Wenatchee and its tributaries,
including the White and Little Wenatchee Rivers.

Interior Columbia River Salmon Populations
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Population Definition and Concepts

In establishing population structure, we follow the definition of population in McElhany
et al. (2000):

...an independent population is a group of fish of the same species that spawns in a
particular lake or stream (or portion thereof) at a particular season and which, to a
substantial degree, does not interbreed with fish from any other group spawning in a
different place or in the same place at a different season. For our purposes, not
interbreeding to a "substantial degree" means that two groups are considered to be
independent populations if they are isolated to such an extent that exchanges of
individuals among the populations do not substantially affect the population dynamics or
extinction risk of the independent populations over a 100-year time frame.

This definition is equivalent to Ricker’s (1972) characterization of a stock, and similar to the
Washington State stock definition (SASSI, WDFW 1993). McElhany et al. (2000) acknowledge
that the exact level of reproductive isolation that is required for a population to have substantially
independent dynamics has not been well established, but some theoretical work suggests that
substantial independence will occur when the proportion of a population that consists of migrants
is less than about 10% (Hastings 1993).

Reproductive isolation between groups of fish is likely hierarchical, with structure both
above and below the level of the population. Within a population, stream structure or gradations
in reproductive timing may result in groups of fish that are more isolated from each other than
others, but that are not so isolated as to be a separate population. Similarly, some structuring
commonly exists above the level of a population, particularly in the larger ESUs. We use "major
grouping" for groups of populations that are isolated from one another over a longer time scale
than that defining the individual populations but which retain some degree of connectivity
greater than that between ESUs. Thus, we describe a biologically based hierarchy that spans
ESUs, major groupings, populations and substructure within populations and reflects the
apparent degree of connection between the fish in each of these hierarchical levels.

Approach to Identifying Populations

We initially classified “major groups” of potential populations within ESUs, then
identified independent populations within those major groups. We used a variety of data types to
define groups at both levels of population hierarchy (Table 2). However, in no case was the
entire array of potential information available to inform our decision process. We relied most
heavily on genetic information and distances between spawning areas related to dispersal
(straying distance) as evidence of reproductive isolation. We also considered drainage structure,
particularly at the major grouping level. Phenotypic (life-history and morphological)
characteristics can also be indicative of reproductive isolation and therefore population structure;
we found this phenotypic information most useful at the population level. In cases where other,
more informative data were lacking, such as most steelhead ESUs, we also relied upon
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environmental characteristics. Finally, we considered two demographic factors. First, because
our goal was to identify demographically independent populations, we examined the correlation
in abundance time series between areas. Second, we considered historical population size in our
determination of population boundaries. Because data collection techniques, hatchery releases,
small sample sizes and a variety of other factors have the potential to introduce confounding
variation into a data set, we carefully considered the quality of the data available.

Below we briefly describe each data type and associated analyses:

= Genetic attributes. Neutral genetic markers can indicate the degree of genetic exchange
or isolation between two samples. We used available genetic information, which included
both allozyme and microsatellite data, to assess reproductive isolation between samples
in the interior Columbia River basin. This information was a primary factor in defining
“major groups” and independent populations, particularly where samples had been
collected at a relatively fine spatial scale. We report general results for each ESU. More
detailed information about our genetic analyses can be found in Appendix A.

= Dispersal distance and rates, drainage structure. Adult movement and spawning
between sites determines the degree of reproductive isolation and demographic
independence between sites. This movement is likely influenced both by distance
between spawning areas (Pascual and Quinn 1994, Bentzen et al. 2002) and by the
structure of the river system, since migrating fish faced with a choice of streams or rivers
are more likely to turn into their stream of origin (Quinn et al. 1983). Thus, drainage
structure (i.e., the location and distribution of large tributaries) played a substantial role in
our determination of major groupings. In addition, we used species-specific straying rate
and distance data from wild fish and primarily locally derived hatchery stock to estimate
the distance beyond which less than 5—10 percent of the fish from a spawning aggregate
or hatchery were likely to stray. We considered this information in tandem with distances
between spawning aggregates to assess the likelihood that these aggregates were
demographically coupled. In general, we considered that areas separated by 10-30 km or
more were likely to be uncoupled (see Appendix B for further details). Confidence in the
dispersal distance metric and lower limit of the spawning aggregates was varied
depending on the quality of the spawning distribution data and straying estimates (See
Appendix B). For example, spawning distributions of spring/summer chinook salmon
have been much more extensively and routinely surveyed than steelhead distributions.
There is also a high degree of uncertainty in steelhead spawning areas in higher order,
mainstem reaches.
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Table 2. Data types supporting population identification efforts. Weight indicates the importance that a
particular data type was given at both the major grouping and the population level if all data types
were available. In practice, very little information was available for many ESUs. In these cases,
lower weight information increased in importance. In addition, the importance of a particular set
of data varied depending on the quality of those data.

Data Type

Notes

Genetic data

Distance between
spawning aggregates
and dispersal curve

Morphological data

Age structure

Spawn timing

Environmental or
habitat characteristics

Run timing

Demographic
correlation

Juvenile migration
timing

Basin size/habitat
capacity

Interior Columbia River Salmon PopulationsJuly 2003

Weight
Major
Grouping Population

High High
High High

Medium Medium

Medium Medium
Low High

Medium Low
Low Medium

Medium Low
Low Medium
Low Medium

Hatchery influences, small population sizes and
resident fish contributions have the potential to
affect sample differentiation.

Wild fish straying information largely unavailable.
See Appendix X for details. In most cases,
steelhead spawning locations are poorly known.

Morphological data generally not available at a
fine-scale.

Available spawn-timing data were only
qualitative.

Environmental and habitat information became
very important in cases where other data were
lacking as a very weak proxy for likely
differentiation.

Although we sought to identify demographically
independent populations, in practice, demographic
correlations were generally weighted low due to
the confounding effect of out-of-basin factors.

Capacity sufficient to support 500 spawners (as
judged by historic records or professional
judgment) was used as a minimum criterion for
population identification.



In most cases, genetic and geographic information suggested similar boundaries for major
groupings and individual populations. We relied on additional information where these data
types did not coincide, particularly at fine-scale levels (within major groupings, for instance) and
in situations where other data were lacking:

Phenotypic characteristics. A variety of phenotypic traits, including life-history
characteristics, have been shown to reflect both environmental influence and
underlying genetic variation (Metcalfe 1993). Unlike molecular markers, this genetic
basis reflects some degree of selection and can be informative regarding further
structure within groupings defined by molecular markers. When available, we
examined adult run and spawn timing, juvenile outmigration timing, and age structure
for between-stream similarities and differences (Appendix C). In some cases, only a
qualitative comparison was possible.

Environmental characteristics. The collective biotic and abiotic characteristics of
salmonid habitat form the selective environment in which salmon exist. Because
salmon exhibit strong homing behaviors, local adaptation can develop relatively
easily (Quinn and Dittman 1990). Thus, environmental or large-scale habitat
characteristics might be expected to be a weak proxy for population structure
(Whittier et al. 1988). In cases where few additional data were available, we
considered ecoregion boundaries (levels 3 and 4) (Omernik and Gallant 1986) as an
indicator in population delineation.

Demographic factors.

- Population dynamics. We used abundance data such as run reconstructions or
redd counts to explore the degree to which the demographic trajectories of
repeatedly sampled sites were correlated. All else being equal, the less correlated
time series of abundance are between two groups of fish, the less likely they are to
be part of the same population. However, correlations in abundance between
groups of fish are often complicated by the potentially confounding influence of
correlated environmental characteristics and mortality factors.

- Population size. By definition, independent populations must have the potential
to persist over a 100-year time frame. Many authors have addressed the issue of
minimum population size necessary to reduce genetic and demographic risks (i.e.
to be viable over a reasonable time period. McElhany et al. (2000) reviewed this
work. They suggest that to reduce the genetic effects of small population sizes
that for salmon and steelhead, a breeding population of approximately 417 (based
on the methods of Franklin 1980 and Soule 1980) to 4170 (based on the methods
of Lande 1995) is necessary. Waples and Wainwright (1998) note that larger
population sizes are likely necessary if demographic factors are considered as
well. Because of these considerations, all the populations we defined had
estimated historical run sizes and/or habitat potential (determined by historical
records or professional judgment) sufficient to support a minimum of 500
spawners, since populations with lower abundance lower would likely be at high
risk (Allendorf et al. 1997). In several cases, small, relatively isolated spawning
areas clearly did not have sufficient habitat to support populations of this size.

Interior Columbia River Salmon PopulationsJuly 2003 8



Consequently, the long-term occupancy of these areas likely depends on straying
from other populations. In these cases, we included the smaller spawning area as
part of the closest upstream independent population. We recognize that these
small, isolated areas probably receive strays from a variety of areas. However, we
considered the nearest upstream population likely to be the largest contributor of
strays.

Finally, our population boundaries encompass identified spawning reaches and the most
closely associated watershed (i.e., a population boundary begins at the mouth of a stream that
supports an identified population and extends to the upstream boundary or major blockage). In
nearly all cases, there is tributary and mainstem habitat downstream of the area included within
the population boundary that is vital for the health of the population as overwintering, rearing, or
migratory habitat. In some cases, conditions upstream of the population may affect population
viability. Our population definitions are not intended to indicate that these areas are
unimportant for population persistence and recovery, but rather to delineate clearly the
groups of spawning adults that appear to be demographically independent from each
other. Future TRT efforts aimed at identifying limiting factors will consider these and
other areas, such as mainstem migratory corridors, that fall outside the population
boundaries but are clearly important for population health.

Population Characterization

In addition to identifying populations, we provide some preliminary characterization of
those populations. In particular, we describe briefly:

Primary spawning areas. We define primary spawning areas as those areas where
the highest density of spawning within population boundaries occurs. Because we
recognize that our method of grouping small tributaries with the nearest upstream
population has the potential to create unusual population boundaries, these
designations are intended to distinguish major areas of productivity within a
population from less productive and possibly demographically dependent areas.
However, we restricted our assessment to those ESUs and populations for which
spawning location data were available and complete (i.e., we did not use index area
spawning surveys for steelhead, as these surveys did not cover a substantial portion of
the available habitat.)

Spatial structure. A population’s spatial structure affects not only its susceptibility
to catastrophic events, but also the potential for differentiation within a population
(McElhany et al. 2000). A variety of management actions have the potential to alter a
population’s spatial structure and distribution, and thus its viability. We categorized
all populations as linear or branched (spawning areas within a population distributed
along a single waterway vs. distributed along a dendritic system) and continuous or
discontinuous (spawning areas within a population separated by less than 3 km vs.
more than 3 km).

Interior Columbia River Salmon PopulationsJuly 2003



= Diversity. Many independent populations show within-population diversity that
should be recognized in recovery planning. We noted general life-history attributes
(e.g., run-time), genetic characteristics, and environmental distinctions within each
population.

= Hatchery influence. We broadly categorized populations on the basis of their actual
or potential influence from hatchery fish. Hatchery programs have been extremely
varied across the basin; categorizing them often defied our simple classifications. We
have compiled additional details of hatchery releases and source stocks in Appendix
D. Although we recognize that there may be ecological interactions between wild and
hatchery fish that affect a population’s viability, we restricted this categorization to
genetic interactions, since these have the greatest impact on population structure.

Our characterizations are necessarily incomplete. Data for many populations were absent
altogether, and were limited for the vast majority of populations, precluding a comprehensive
descriptive effort. However, we provide this information as an aid to regional planners because
these characteristics will play an important role as viability (delisting) goals are generated for
both populations and ESUs. Until a final recovery plan is established, we recommend that these
attributes be considered in the evaluation of management actions.

A Note about Steelhead

Both resident and anadromous forms of O. mykiss are included in steelhead ESUs in the
interior Columbia River basin where they have the opportunity to interbreed, since the two forms
appear to share a common gene pool over evolutionary time periods (Busby et al. 1996).
However, the relationship of resident and anadromous fish in a single population on a shorter
time frame has the potential to be more variable. Only a handful of studies examining the
interaction between the two life-history types have been conducted; they indicate that a full
spectrum of gene flow between the groups likely exists in the Columbia River basin. In the
Yakima River, for example, a study using nuclear markers suggests that there is abundant gene
flow between resident and anadromous forms. In the Deschutes River, however, maternal data
indicates considerable isolation of the two forms (although male contribution was not measured.)

Clearly a case-by-case consideration is necessary to determine how resident fish
contribute to demographically independent populations in the interior Columbia ESUs.
Unfortunately, data to support such a detailed examination do not exist (available information
has been summarized in the draft NWFSC Biological Review Team Report
(http://www.nwfsc.noaa.gov/trt/brtrpt.htm). In the absence of better data, we defined populations
using data from the anadromous component of the ESU. In addition, we identified situations in
which the endemic anadromous component had been extirpated, but in which there may be
genetic resources remaining from residualized steelhead.

Interior Columbia River Salmon PopulationsJuly 2003 10


http://www.nwfsc.noaa.gov/trt/brtrpt.htm

I. SNAKE RIVER SPRING/SUMMER CHINOOK SALMON

The Snake River Spring/Summer Chinook Salmon Evolutionarily Significant Unit (ESU)
includes those fish that spawn in the Snake River drainage and its major tributaries, including the
Grande Ronde River and the Salmon River, and that complete their adult, upstream migration
(passing Bonneville Dam) between March and July. These stream-type fish rear in freshwater for
slightly more than a year before smoltification and seaward migration. Since the late 1800s, the
ESU has suffered dramatic declines as a result of heavy harvest pressures, habitat modification
and loss, and likely inadvertent negative effects of hatchery practices. More recent declines,
since the 1950s, have occurred with the construction of the hydropower system on the Snake and
Columbia Rivers. As a result of these declines in abundance, this ESU was listed as threatened
under the Endangered Species Act in 1992.

Demographically Independent Populations
within the Snake River Spring/Summer Chinook Salmon ESU

Based on genetic (Figures I-1 and I-2) and geographic considerations, we established five
major groupings in this ESU:

1. the Lower Snake River Tributaries,

2. the Grande Ronde and Imnaha Rivers,
3. the South Fork Salmon River,

4. the Middle Fork Salmon River, and

5. the Upper Salmon River.

In addition, we identified two unallied areas: the Little Salmon River and Chamberlain Creek.
We further subdivided these groupings into a total of 31 extant demographically independent
populations (Figure I-3). Because this ESU has been relatively well studied, a wide variety of
data types were available to us for this effort (Table II-1). However, no data set provided
complete coverage across the ESU; therefore, nearly all population boundaries were determined
using a subset of data types. Major groupings and populations, in order moving upstream from
the mouth of the Snake River, are described in the subsections that follow.
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Figure I-1. UPGMA dendrogram based on Cavalli-Sforza and Edwards’ chord distance. White diamonds
represent samples from the Grande Ronde River basin, black diamonds represent samples from
the Imnaha River basin, black circles represent samples from the South Fork Salmon River, white
circles represent samples from the Middle Fork and mainstem Salmon River. Sample numbers
correspond to locations described in Table CHNI.

*Established from a reduced set of loci (22 out of 26) that included the Tucannon River and indicated
largely parallel relationships.
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Figure I-2. Principal components analysis of chinook salmon samples based on allele frequencies at 28
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allozyme loci. White diamonds represent samples from the Grande Ronde River basin, black
diamonds represent samples from the Imnaha River basin, black circles represent samples from
the South Fork Salmon River, gray circles represent samples from the Middle Fork Salmon River,
white circles represent samples from tributaries to the mainstem Salmon River. Gray squares
represent hatchery stocks that may not be representative of a specific geographic region. Sample
numbers correspond to locations described in Figure I-1 and Appendix A.
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Table I-1. Available data types and analyses for the Snake River Spring/Summer Chinook ESU.

Data Type

Description

Genetic

Dispersal/distance

Phenotypic

Habitat

Demographic correlation

Allozyme data (28 loci) for 35 sampling locations collected from 1991 to
1996. Compiled from WDFW and NMFS data sets (unpublished). Samples
from multiple years in the same location were combined. We conducted
cluster analyses using Cavalli-Sforza and Edwards’ chord distance as well
as a principal components analysis (PCA) across all locations (Appendix
A).

Distance between spawning areas calculated from Streamnet spawning area
maps, updated with ODFW and IDFG data. Lacking ESU-specific data on
dispersal distances, we used the results from the generalized dispersal
distance analysis (Appendix B).

Length-at-age, age structure, adult run-timing, and juvenile outmigration-
timing characteristics compiled from many data sources (see Table 4 for
distribution). We conducted ANOV As to determine whether significant
differences existed between sampled areas within major subgroups.

EPA-defined ecoregions. Level 4 delineations considered in some
population identifications.

Index (redds per mile), spawner counts or run reconstructions available for
33 spawning areas. Lengths of data sets vary; many cover the time period
from the mid-1960s to the present. We conducted pair-wise correlations on
available time series.

Lower Snake River Tributaries

The lower Snake River tributaries, downstream of the Grande Ronde River formed a
major group on the basis of shared habitat characteristics (Blue Mountain drainage) and distance
from other major groupings.

25. Tucannon River (SNTUC). Data indicating that chinook from the Tucannon River
are genetically distinct from other upriver stocks are compelling (Figure II-1, Myers
et al. 1998). Genetic distances between the Tucannon and samples from the Grande
Ronde average at least twice the distances between samples within the Grande Ronde
(Table I-2). Moreover, samples from the Tucannon have non-overlapping allele
frequencies at five loci (Appendix A). In addition to the genetic differentiation,
chinook within the Tucannon River are isolated by 197 km from the nearest upstream
spawners, a distance well beyond our 10-30-km rule-of-thumb. We found no
evidence that the Tucannon was further subdivided into independent units, and thus
consider it a single population:

26. Asotin Creek (SNASO). We consider Asotin Creek as an independent population.
Spawning habitat in this tributary to the Snake River appears to be sufficient to

Interior Columbia River Salmon PopulationsJuly 2003 15



sustain a viable population (similar to that available in the Tucannon River). In
addition, it is substantially isolated from other potential spawning areas, both
upstream and downstream (Table 11-3). However, this population appears to be
experiencing a bottleneck. Redd counts from an index area in Asotin Creek have
ranged from 0 to 8§ since the mid 1980s. [Note that spring chinook smolts were
observed during that time period.] (Stovall 2001).

Grande Ronde-Imnaha Rivers

We considered the Grande Ronde and Imnaha Rivers to be a major grouping. Samples
from the Grande Ronde and Imnaha Rivers were genetically differentiated from most chinook in
the Salmon River basin, with the exception of the Little Salmon—Rapid River group (including
Lookingglass Creek and Hatchery), forming one distinct group in both the principle components
and cluster analyses (Figures I-1 and I-2). The Rapid River Hatchery stock was derived from fish
captured at Hells Canyon Dam (Matthews and Waples 1991), which may account for the
clustering of this group and its derivatives (Rapid River wild fish, Lookingglass Hatchery and
Creek) with fish from the Grande Ronde and Imnaha Rivers. [The inclusion of the Yankee Fork
to the Salmon River within this cluster was interpreted to reflect substantial outplantings of
Rapid River fish into the Yankee Fork Salmon River and very limited outplantings in the West
Fork Yankee Fork Salmon River (Keifer et al. 1992).]

The Oregon Department of Fish and Wildlife has collected a wide variety of life-history
data in this region. On the basis of potential dispersal distances, genetic information, and these
life-history traits, we identified seven independent populations within the Grande Ronde—-Imnaha
major grouping:

27. Wenaha River (GRWEN). The Wenaha River fish are genetically and geographically
distinct from all other Grande Ronde samples, and are also highly differentiated from
other potential northeastern Oregon populations based on timing of smolt migrations.
This group meets the criteria of an independent population. The environmental
characteristics of the Wenaha watershed also differ from other areas of the Grande
Ronde and Imnaha subbasins where chinook occur.

28. Wallowa—Lostine River (GRLOS). This population includes the Wallowa River, the
Lostine River, Bear Creek and Hurricane Creek. Of these waterways, only the Lostine
River was sampled for genetic analysis. These samples are consistently differentiated
from all other analyzed sites in the Grande Ronde drainage (Table 11-2; Appendix A).
Spawning areas in the Lostine and Wallowa Rivers were less than 30 km apart (Table
I-3), and were therefore grouped into the same population. Bear and Hurricane
Creeks, which were both judged to have insufficient habitat to support 500 spawners,
and are very close to spawning area in the Lostine and Wallowa Rivers were also
included in this population.

29. Minam River (GRMIN). This group is well-separated from most northeastern
Oregon tributaries, both genetically and spatially. It is genetically closest to Catherine
Creek, but the two areas are isolated by distance (Table I-3). In addition, juvenile
migration timing differs significantly between the two areas. Interestingly, although
spawning areas in the Minam are closest to the Wallowa—Lostine, the genetic distance
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between these two areas is rather high compared to other within-northeastern Oregon
comparisons (Table II-2; Appendix A).

30. Catherine Creek (GRCAT). This population includes Catherine and Indian Creeks.
Samples from Catherine Creek are well differentiated genetically from other within-
basin populations, except for the Minam River, from which it is distinguished by
distance (165 km) and timing of juveniles through the main stem.

31. Upper Grande Ronde (GRUMA). This population includes the upper Grande Ronde
River and Sheep Creek. Genetic analysis indicates that fish spawning in this area
were likely influenced by earlier outplantings of Rapid River stock (which have been
discontinued). However, this population is spatially segregated from other spawning
aggregates in northeastern Oregon is far greater than 30 km (Table I-3). In addition,
timing of juvenile migration appears to be different between this area and Catherine
Creek, the nearest population.

32. Imnaha main stem (IRMAI). Hatchery and wild collections from the mainstem
Imnaha River were genetically indistinguishable. These samples fell within the
cluster containing most of the Grande Ronde collections (Figure I-1), and were
distinct from all but the most closely aligned Lostine River samples. The genetic
distinction, large distance from other populations (except Big Sheep Creek), and
many life-history differences support its status as an independent population.

33. Big Sheep Creek (IRBSH). This grouping is based on the distance between Big
Sheep Creek and Imnaha River primary spawning areas (48 km) and the historically
poor demographic correlation between these groups.

The Grande Ronde-Imnaha grouping also includes an historically extirpated population:

Lookingglass Creek. The endemic chinook in Lookingglass Creek are considered extinct as a
result of adult collection of natural fish during the early years of Lookingglass Hatchery
operations and extensive and continued natural spawning of Rapid River Hatchery stock in
Lookingglass Creek. However, this creek is geographically separated from other spawning areas,
and likely had the capacity to support an independent population historically.
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Table I-2. Grande Ronde—Imnaha genetic distribution. Pairwise Cavalli-Sforza and Edwards Chord distances (km) above the diagonal. Values below the diagonal

are standardized to the maximum value (bolded).

Sample Location

Sample Location = 1LOOKH 2LOOKW 3LOSTN 4MINM 5CATHR 6UPRGR 7WNAHA S8IMNHW 9IMNHH 36TUCAN
1LOOKH -- 0.003 0.013 0.009 0.007 0.007 0.011 0.006 0.007 0.033
2LOOKW 0.070 -- 0.012 0.010 0.009 0.008 0.012 0.008 0.009 0.040
3LOSTN 0.298 0.275 -- 0.012 0.010 0.016 0.011 0.006 0.008 0.043
4AMINM 0.210 0.235 0.287 -- 0.004 0.008 0.006 0.006 0.007 0.026
5CATHR 0.172 0.217 0.240 0.089 -- 0.009 0.006 0.006 0.006 0.031
6UPRGR 0.172 0.189 0.368 0.179 0.214 -- 0.013 0.010 0.011 0.043
TWNAHA 0.252 0.287 0.252 0.128 0.131 0.301 -- 0.010 0.012 0.021
SIMNHW 0.135 0.189 0.149 0.133 0.131 0.224 0.226 -- 0.001 0.036
9IMNHH 0.163 0.203 0.175 0.163 0.149 0.245 0.270 0.021 -- 0.038
36TUCAN 0.760 0.925 0.998 0.604 0.716 1.000 0.485 0.848 0.890 --
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Table I-3. Distance matrix for chinook populations within the Snake River spring/summer chinook ESU. Distances were computed using 100k scale
hydrography from Streamnet; distance units are in kilometers.
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Table I-4. South Fork Salmon River genetic distribution. Pairwise Cavalli-Sforza and Edwards Chord distances (km) above the diagonal. Values below the
diagonal are standardized to the maximum value (bolded).

Sample Location

Sample

Loca[;ion 12JOHNS 13UJOHN 14SECSH 15MCCLL 16STLLE 17POVRT  18SFTRP 19SFSAL 10RAPDH 11RAPDW
12JOHNS -- 0.013 0.012 0.008 0.009 0.009 0.012 0.023 0.013 0.018
13UJOHN 0.547 -- 0.013 0.011 0.013 0.011 0.013 0.017 0.017 0.025
14SECSH 0.486 0.531 -- 0.006 0.011 0.008 0.013 0.016 0.015 0.020
15SMCCLL 0.322 0.433 0.245 -- 0.005 0.004 0.007 0.011 0.010 0.015
16STLLE 0.347 0.522 0.461 0.212 -- 0.004 0.008 0.016 0.012 0.017
17POVRT 0.367 0.457 0.314 0.167 0.155 -- 0.007 0.016 0.012 0.018
18SFTRP 0.494 0.518 0.531 0.286 0.343 0.286 -- 0.020 0.011 0.017
19SFSAL 0.935 0.694 0.637 0.429 0.669 0.637 0.800 -- 0.016 0.024
10RAPDH 0.522 0.706 0.592 0.420 0.473 0.473 0.457 0.661 --

11RAPDW 0.714 1.000 0.824 0.629 0.686 0.735 0.694 0.996 0.131 0.003
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Little Salmon River

The Little Salmon River has been heavily influenced by Rapid River Hatchery stock.
Beyond genetic samples taken in the Rapid River (both hatchery and instream), few data were
available from this area. Based on the large distance from other spawning aggregations and lack
of information supporting any further subdivision, we delineated a single population for the
Little Salmon River and Rapid River drainages:

34. Little Salmon River (SRLSR). This population includes the Little Salmon River and
its tributaries as well as Whitebird and Slate Creeks, tributaries to the Salmon River.

South Fork Salmon River

The South Fork Salmon River supports a largely genetically cohesive grouping of
summer-run fish, supplemented by the McCall Hatchery, which uses locally derived (South
Fork) stock. However, both genetic analyses did identify an outlier (different in each case) that
may reflect transitory hatchery influences or sampling error (Figures I-1 and I-2). Based on this
genetic similarity, basin topography and the common adult run-timing in the basin, we consider
the South Fork to be a major grouping, including three independent populations:

35. South Fork Main Stem (SFMAI). This population includes the South Fork main
stem, Poverty Flat and Stolle Meadows. Extending the full length of the South Fork
Salmon River and to contiguous minor downstream tributaries to the Little Salmon
River, the grouping includes both the clustering (18-South Fork) and PCA (15-South
Fork Trap) genetic outlier samples (see also Table I-4). The clustering of genetic
samples from Poverty Flat and Stolle Meadows with McCall Hatchery samples likely
reflects the local origin of McCall stock and its outplanting in the area. Geographic
distances among spawning localities within the South Fork were consistent with a
potential spawning continuum as were adult and juvenile life-history variables.

36. Secesh River (SFSEC). The Secesh River, including Lake and Lick Creeks is
genetically distinguished within the South Fork Salmon River basin at two loci
(Appendix A). In addition, the main spawning areas in this population were farther
than 30 km from spawning areas in the adjacent South Fork mainstem population, and
timing of juvenile mainstem migration was highly differentiated from other locations
sampled in the South Fork Salmon River.

37. East Fork South Fork (SFEFS). This population includes both Johnson Creek and
the extirpated upper East Fork South Fork Salmon River. Johnson Creek collections
are distinguished genetically within the basin at the PGK1* locus. In addition,
Johnson Creek fish have distinct juvenile mainstem migration timing. On this basis
we designated the East Fork South Fork an independent population, in spite of its
close proximity to the Secesh (Table I-3) Chinook salmon in the upper East Fork
South Fork Salmon River were extirpated by mining operations early in the twentieth
century; this historically may have constituted an independent population. The East
Fork South Fork has received supplementation from the McCall Hatchery in recent
years.
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Chamberlain Creek

38. Chamberlain Creek (SRCHA). Chamberlain Creek was identified as an independent

population based on its genetic distinction from other groups upstream from the
confluence of the South Fork Salmon River and mainstem Salmon River. With the
exception of the Tucannon, it is the most genetically divergent population within the
ESU (Table I-5), and the only one with variation at the PGDH* locus (p = 0.087).
Independence is supported by substantial geographic isolation from adjacent South
Fork and Middle Fork Salmon River tributaries. We found no basis to further
subdivide the population.

Middle Fork Salmon River

Genetic data for three sampled locations in the Middle Fork Salmon River were scattered
throughout the cluster analysis and fell intermediate to South Fork Salmon River and mainstem
samples in the PCA plot (Figures I-1 and I-2). This apparent genetic differentiation may be due
in part to genetic drift; returns to this region during the sampling period were extremely low.
Because of this consideration, and the large distance separating the Middle Fork Salmon River
from both the South Fork Salmon River and the upper mainstem spawning locations, we regard
the Middle Fork Salmon River as a major grouping. No hatcheries are located within this
drainage, which includes fish with both spring and summer adult run-timing. We identified nine
independent populations in the Middle Fork Salmon River major group:

39. Big Creek (MFBIG). 1dentified as an independent population based on drainage size

and historical escapement, the drainage is only moderately isolated from spawning
habitat in the lower main stem of the Middle Fork Salmon River (Table I-3), although
primary spawning areas are better separated. Data were insufficient to distinguish
between upper, spring-run, and lower, summer-run portions of the drainage.

40. Lower Middle Fork main stem (MFLMA). Summer chinook spawning in the Middle

41.

Fork Salmon River between Indian Creek and Big Creek were classified as an
independent population based on isolation from spawning areas in tributaries.
Independence was supported by qualitative habitat differences (hydrology,
temperature, elevation, and substrate).

Camas Creek (MFCAM). Camas Creek and its tributaries are considered an
independent population. Genetic data indicated isolation from other Middle Fork
Salmon River and Upper Salmon River populations, notably at the sAAT4* locus
(Table I-5, Appendix A). Geographic isolation within the grouping was moderate
from the Lower Middle Fork mainstem population and high from all others.
Historical demographic population data supported independent population
designation.

42. Loon Creek (MFLOQ). Loon Creek was identified as an independent population

based on high geographic isolation from other potential Middle Fork Salmon River
populations. In addition, historical redd counts indicate that the threshold population
size was met. Although the Idaho Department of Fish and Game (IDFG) classifies
fish returning to upper reaches as spring chinook and those to lower reaches as
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summer chinook, data were insufficient to designate more than one independent
population.

43. Pistol Creek (MFPIS). Pistol Creek and adjacent small tributaries (Marble Creek,
Indian Creek, and Rapid River) were identified as an aggregate independent
population based on low geographic distances within this grouping and large
distances to other Middle Fork Salmon River spawning areas. Individual streams in
this population are not likely to meet our population size rule-of-thumb.

44. Sulphur Creek (MFSUL). Little data existed to characterize fish spawning in Sulphur
Creek. We considered grouping this creek with the Upper Middle Fork main stem
(see population 23). However, the vast majority of spawning in Sulphur Creek occurs
in higher elevation meadows, well-separated from other spawning areas. In addition,
historical records indicate that spawners were abundant (>500) in this tributary. Due
to this isolation and size, we defined Sulphur Creek as an independent population.

45. Bear Valley Creek (MFBEA). High genetic distances from Middle Fork Salmon
River tributaries Marsh Creek and Camas Creek identified Bear Valley Creek (and its
tributary Elk Creek) as an independent population. Geographic distances from any
spawning area in adjacent groupings were moderate to low (0-19 km), although much
spawning happens farther upstream. Historical population estimates were strongly
correlated with those of Marsh Creek.

46. Marsh Creek (MFMAR). As with Bear Valley and Camas Creeks, multiple sample
years indicated that spawners in Marsh Creek were genetically differentiated from
nearby spawning aggregates. It was therefore defined as an independent population
even though it is highly correlated with Bear Valley Creek in life-history and
abundance criteria.

47. Upper Middle Fork main stem (MFUMA). Qualitative habitat differences
(hydrology, temperature, elevation, and substrate) from adjacent tributaries led to
provisional designation of the Upper Middle Fork main stem as an independent
population. Geographic distances from these groups were low (9 km). No historical or
genetic data were available.
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Upper Mainstem Salmon River

Genetic samples from tributaries of the upper mainstem Salmon River were genetically
very divergent from one another and in many cases individual sites were highly differentiated
from all others (Table II-5). Populations in this area include both spring and summer adult run-
timing. These patterns are interpreted to reflect the enormous geographic area and impressive
array of environmental diversity encompassed by the upper mainstem tributaries. Although
clearly not representing a genetically homogeneous group, spawning locations are interspersed
along the main stem, making any further division based on geographic isolation difficult. We
therefore treated the remaining samples as a single major grouping for more detailed
investigation during the next level of analysis.

24.

25.

26.

27.

28.

29.

North Fork Salmon River (SRNFS). The North Fork Salmon River was identified as
an independent population based on genetic differentiation from other upper
mainstem Salmon River samples. In addition, spawning aggregates in the North Fork
are separated from other spawning areas by 63 km. Basin size (indicating potential
capacity) and historical redd counts further supported this designation.

Lemhi River (SRLEM). An independent population designation for the Lemhi River
and Hayden Creek spring chinook was based largely on geographic distance (102
km). Genetic distinction from some groups was high (upper East Fork, Herd Creek,
Alturas Lake, Frenchman Creek) and low for others (Valley Creek, upper Salmon
River, Sawtooth Hatchery, Pahsimeroi River). However, adult migration time differed
significantly from Pahsimeroi River. Historical run size was high.

Pahsimeroi River (SRPAH). Geographic distance and isolation (96 km), coupled
with moderate to high genetic differentiation, distinguished Pahsimeroi River
summer-run chinook salmon from other populations. This status was supported by a
substantial drainage area and high (2,500) historical estimates of adult abundance.

Upper Salmon lower main stem (SRLMA). This population includes fish spawning
in the main stem of the upper Salmon River from the mouth of the Lemhi River to
Redfish Lake Creek, as well as tributaries including Thompson and Squaw Creeks.
These areas include nearly contiguous spawning aggregates of fish with both summer
and spring adult run-timing.

East Fork Salmon River (SREFS). The East Fork Salmon River, including Herd
Creek, was designated as a single independent population based largely on distance
from other spawning aggregates and genetic differentiation from other upper Salmon
River samples. Within this population, Herd Creek and the upper East Fork Salmon
River are also distinct, but this may be related to sampling error, as escapement to
Herd Creek was extremely low the year before juveniles were sampled. However,
juvenile migration timing also differed between Herd Creek and the upper East Fork
Salmon River, suggesting that there may be subdivision within this population.

Yankee Fork (SRYFS). Yankee Fork and West Fork Yankee Fork Salmon River
spring chinook salmon were designated as one independent population based on
geographic distance (minimum 49 km) from all other upper Salmon spawning
aggregations (except the summer-run lower mainstem spawners) and habitat capacity.
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The Yankee Fork Salmon River is also highly differentiated genetically, but this
likely reflects the outplanting of Rapid River stock into this tributary.

30. Valley Creek (SRVAL). Valley Creek and its tributaries support both spring and
summer-run fish. Although genetic samples from Valley Creek cluster closely with
those from the upper Salmon River (population 31), this is likely due to the influence
of extensive outplanting from the Sawtooth Hatchery (which also clusters with these
populations. The bulk of spawning in this population occurs upstream, sufficiently
separated from upper Salmon River spawning areas to warrant independent
population status. Substantial estimated historical run size (2,500) supports this
designation.

31. Upper Salmon River main stem (SRUMA). This designated independent population
includes spawners in the mainstem Salmon River above Redfish Lake Creek and all
tributaries to the main stem including Alturas Lake Creek. Historical estimated
median run size (637) supports the independent designation. However, there are
several suggestions that there is some substructure in this population. Alturas Lake
Creek historically supported a population spawning in the inlet stream, above Alturas
Lake, suggesting that there may have been some ecological segregation. In addition, a
single year genetic sample (of parr) from Alturas Lake Creek was distinct from Upper
Salmon River samples (notably differing in the frequency of ADA*, sDHP1, and
mMDH? loci). However, we consider this distinction likely to be the result of genetic
drift, since only three redds were located in Alturas Lake Creek during surveys the
year before genetic samples were collected. We consider Alturas Lake Creek part of
the upper Salmon River mainstem population, but suggest that this substructure be
considered when evaluating management actions.

The upper Salmon River also includes one extirpated population:

Panther Creek. Beginning in the 1940s, mining operations in Panther Creek seriously impaired
water quality in this tributary to the Salmon River. By the 1970s, the endemic fish had been
extirpated. Panther Creek has been stocked several times with hatchery fish from a variety of
stocks. This creek is sufficiently distant from other spawning aggregates and has sufficient
available habitat to be considered a separate, independent population.

Primary spawning areas for each population are presented in Table II-6. Populations are
characterized with respect to genetics, life-history and habitat diversity, and hatchery influence in
Tables II-7 and II-8. Further details, including basin physiography and general climatic
information for the watersheds each population occupies, are in Appendix C.
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Table I-5. Middle-upper Salmon River genetic distance. Pairwise Cavalli-Sforza and Edwards Chord distances above the diagonal. Values below
the diagonal are standardized to the maximum value (bolded).

Sample Location

= § g z E & & z %2 § % 2 =z £E £ <=

¢ £ S 2 %2 % £ £ g E : Z £ & ¢ ¢
Sample =) > < > % > @, ) = = Py &) z = =) =
Location & ~ N Q S & S a & a & - P - & -
20UPSAL - 0.009 0.016 0.002 0.001 0.003 0.022 0.012 0.007 0.008 0.006 0.017 0.011 0.005 0.008 0.011
21FRNCH  0.217  -- 0.021  0.009 0.009 0.010 0.028 0.019 0.012 0.020 0.009 0.021 0.014 0.013 0.013 0.019
22ALTRC  0.406 0.537 -- 0.018 0.014 0.016 0.040 0.030 0.011 0.020 0.021 0.026 0.028 0.023 0.024 0.030
23VALLY 0.055 0.227 0458 -- 0.003 0.005 0.024 0.015 0.009 0.009 0.007 0.024 0.012 0.007 0.013 0.012
24SAWTH 0.035 0.214 0.340 0.071 - 0.004 0.023 0.013 0.006 0.007 0.006 0.016 0.011 0.005 0.007 0.010
25MARSH 0.083 0.247 0406 0.134 0.111 -- 0.026 0.008 0.011 0.012 0.005 0.013 0.012 0.007 0.009 0.014
26CHMBR 0.564 0.695 1.000 0.594 0.569 0.642  -- 0.028 0.023 0.030 0.021 0.033 0.023 0.018 0.030 0.025
27BEARV  0.302 0476 0.753 0.383 0.330 0.202 0.710 -- 0.023 0.023 0.011 0.014 0.017 0.013 0.012 0.019
28WFYNK 0.179 0.297 0.264 0.214 0.146 0.275 0.569 0.574 -- 0.011 0.010 0.022 0.012 0.010 0.015 0.019
29HERDC 0.199 0499 0.514 0.227 0.184 0.305 0.743 0.589 0.277 -- 0.017 0.030 0.024 0.013 0.017 0.019
30PAHSM 0.139 0.229 0.526 0.174 0.146 0.123 0.534 0.287 0254 0416 -- 0.014 0.009 0.006 0.009 0.014
3ICAMAS 0421 0.526 0.650 0.605 0.403 0.332 0.821 0.360 0.562 0.756 0.363 -- 0.020 0.013 0.013 0.028
32NFSAL 0.272  0.363 0.710 0.297 0.287 0.305 0.569 0.423 0.312 0.592 0.217 0.509 -- 0.012 0.019 0.015
33LEMHI 0.126  0.320 0.567 0.166 0.131 0.179 0.451 0.327 0.247 0.327 0.159 0325 0312 -- 0.008 0.015
34EFSAW  0.207 0.327 0.610 0.317 0.169 0.214 0.766 0.310 0.375 0438 0217 0338 0479 0204 -- 0.013

35EFSAL  0.270 0.466 0.761 0.302 0.259 0353 0.630 0469 0479 0.489 0360 0.708 0.383 0380 0.320 --
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Historically Occupied Areas

Chinook salmon were extirpated from the Clearwater River and from the Snake River

and its tributaries above Hells Canyon Dam (Figure 1-4). These areas encompass approximately
50% of the pre-European spawning areas for spring-summer chinook in the Snake River basin
(NRC 1996). Although the fish originating in these areas may have been included in the Snake
River spring/summer chinook ESU, it is possible that some of these areas may have supported a
different ESU. Likewise, there are no data on which to base definitive population delineations for
these extirpated areas, so we list major tributaries known to support stream-type chinook salmon.
By analogy to other populations identified, it is be reasonable to suppose that these tributaries
supported one or more populations, but the lack of data, such as spawning distributions, make it
impossible to make those determinations.

Clearwater River. Blocked to chinook in 1927 by the Lewiston Dam, major subbasins in
the Clearwater include the North Fork Clearwater, Lolo Creek, South Fork Clearwater,
Middle Fork Clearwater, the Lochsa River, and the Selway River.

Snake River above Hells Canyon Dam. Tributaries above Hells Canyon were
sequentially blocked by tributary and mainstem dams beginning in the early 1900s and
culminating with the construction of the Hells Canyon Dam complex in the 1960s.
Important tributaries supporting stream-type chinook include the Powder River, the
Burnt River, the Weiser River, the Payette River, parts of the Malheur River, the Boise
River, the Owyhee River, the Bruneau River, Big Wood River, Salmon Falls Creek and
Rock Creek.

Monitoring and Evaluation Needs

Our population identification efforts would be greatly improved by the addition of several

types of data. As research efforts continue on Snake River spring/summer chinook population
structure, we recommend that a priority be placed on the following, in the following order:

Genetic information, collected at a finer scale. The Upper and Middle Forks of the
Salmon River particularly lack samples. Microsatellite data throughout the Snake
drainage, and allozyme data from the Salmon River basin, compatible with that already
collected in northeastern Oregon, would be especially useful.

Dispersal and stray rate information. Since dispersal rates and distance underlie true
population boundaries, more data about wild chinook homing behavior would be
extremely useful. In particular, dispersal information collected at relatively small
distances (e.g., 10-50 km) would fill a critical data gap.

Spawn-timing data. Spring and summer chinook are distinguished on the basis of their
adult run-timing. However, few data exist to determine whether these fish represent
distinct spawning units based on spawn timing or spawn over a continuous and
overlapping time period. This information would help refine the boundaries of
populations in areas that include both spring and summer runs.
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= Hatchery fish source and outplanting documentation. Because naturally spawning
hatchery fish can alter the genetic signal of a population, better documentation of the
history of hatchery outplantings throughout the basin would be extremely useful.

= Juvenile life-history data. In several cases, juvenile life-history patterns (particularly
outmigration timing) helped determine boundaries between populations at a fine scale.
Additional information of this type may contribute to refining population delineations.

= Morphological data, collected on a finer scale. Although there was some morphological
data available (particularly length-at-age information), it was typically collected at a very
coarse scale (e.g., one sample from each major tributary to the Snake or Salmon Rivers).
Finer-scale data collection would give this data type a greater contribution to population
identification efforts.
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Figure I-4. Extirpated areas possibly affiliated with the Snake River spring/summer chinook ESU.
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Table I-6. Snake River spring/summer chinook core spawning areas.

Core Spawning Area

Historical Spawning

Region  Population Code Description Area Description
Grande Ronde
Catherine Creek GRCAT  Lower 3 miles of the North Fork,
lower 2 miles of the South Fork,
and the main stem from the forks
to 5 miles above the town of
Union
Wallowa/Lostine GRLOS 2.5 miles below forks to
River Williamson Campground,
Wallowa River 4.5 miles above
confluence with Hurricane Creek
to confluence with Hurricane
Creek, and the lower 3 miles of
Hurricane Creek
Minam River GRMIN  Main stem from Elk Creek
downstream to Little Minam
Upper mainstem GRUMA Mainstem Grande Ronde from
Grande Ronde 0.5 miles below East Fork to the
River confluence with Sheep Creek
Wenaha River GRWEN  South Fork from Milk Creek to
mouth and the main stem from
forks to Crooked Creek
Imnaha
Big Sheep Creek IRBSH Road 39-140 bridge to Coyote
Creek and lower 3 miles of Lick
Creek
Imnaha River IRMAI Mainstem from Blue hole to
main stem Grouse Creek
Lower Snake tributaries
Tucannon River SNTUC  Spawning mostly occurs from
about RM 32 to RM 59.
Asotin Creek SNASO  Spawning is known to occur in
the North Fork.
South Fork Salmon
Secesh River SFSEC Mainstem Secesh River and
Lake Creek
South Fork SFMAI Main stem upstream of East

Salmon River
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Core Spawning Area

Historical Spawning

Region  Population Code Description Area Description
and Stolle Meadows)
East Fork South  SFEFS Johnson Creek below Trapper East Fork South Fork
Fork Salmon Creek, Johnson Creek above Salmon River spawning
River/Johnson Landmark Creek (reestablished  aggregate had been
Creek by barrier removal, 1985), East extirpated by mining
Fork South Fork Salmon River activities in 1940s;
above Johnson Creek reintroductions began in
(reintroduced from McCall 1990s.
Hatchery, 1990s)
Salmon River tributaries
Chamberlain SRCHA  Chamberlain Creek above West
Creek Fork, West Fork Chamberlain
Creek
Little Salmon SRLSR  Rapid River, Boulder Creek, and
River Hazard Creek
Middle Fork Salmon River
Bear Valley MFBEA  Bear Valley Creek upstream of
Creek/Elk Creek Fir Creek, Elk Creek
Big Creek MFBIG  Big Creek (primary areas
upstream of Monumental Creek
(spring run) and downstream of
Monumental Creek (summer
run), Monumental Creek
Camas Creek MFCAM Camas Creek upstream of
Hammer Creek, South Fork
Camas Creek
Middle Fork MFLMA Mainstem Middle Fork Salmon
Salmon River
below Indian
Creek
Pistol Creek MFPIS Marble, Indian, and Pistol
Creeks; Rapid River
Marsh Creek MFMAR Marsh Cr eek upstream of
Beaver Creek, and Beaver, Cape
Horn, Knapp and Creeks
Sulphur Creek MFSUL  Sulphur Creek
Loon Creek MFLOO  Loon Creek upstream of Cold
Springs Creek, Warm Springs
Creek, Mayfield Creek
Middle Fork MFUMA Mainstem Middle Fork Salmon
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Core Spawning Area

Historical Spawning

Region  Population Code Description Area Description

Salmon River

above Indian

Creek

Upper Salmon River

Valley Creek SRVAL  Mouth to Stanley Lake Creek
(summer run); main stem and
tributaries upstream of Stanley
Lake Creek (spring run), Elk
Creek,

Lembhi River SRLEM  Primary area in mainstem Lembhi
upstream of Hayden Creek,
some spawning in Hayden Creek
and lower Lemhi River

North Fork SRNFS Mainstem North Fork Salmon

Salmon River

Pahsimeroi SRPAH  Mainstem Pahsimeroi

River

East Fork SREFS Mainstem East Fork from mouth

Salmon River to ~3.5 miles below Boulder
Creek (summer run); main stem
from 3.5 miles below Boulder
Creek to headwaters (spring
run); Herd Creek

Upper mainstem

Salmon River

above SRUMA  Mainstem Salmon River from

Redfish Lake Redfish Lake Creek to
headwaters, Alturas Lake Creek,
Pole Creek, Beaver Creek,
Frenchman Creek

below SRLMA  Primary spawning area:

Redfish Lake mainstem Salmon River between
East Fork Salmon and Redfish
Lake Creek, some spawning
downstream to mouth of Lemhi
River

Yankee Fork SRYFS  Mainstem Yankee Fork (from ~1

mile above mouth to
headwaters), West Fork Yankee
Fork
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Table I-7. Snake River spring/summer chinook salmon populations.

Within-Population Characteristics

Population Population Spatial
Basin Name Code Structure Life History Habitat (Level 4 Ecoregion) Genetics
Grande Ronde
Catherine Creek GRCAT Branched Adults: spring run Upper reaches Wallowa/Seven
continuous Devils Mountains, lower reaches
continental zone foothills
Wallowa/Lostin ~ GRLOS Branched Adults: spring run Upper reaches mesic forest, lower Lostine River samples show
e River discontinuous reaches Blue Mountain basins consistent genetic signal, with
some differentiation from the
rest of the Grande Ronde
River basin.
Minam River GRMIN Branched Adults: spring run Upper reaches mesic forest, lower
discontinuous reaches Wallowa/Seven Devils
Mountains
Upper mainstem GRUMA Branched Adults: spring run Maritime-influenced zone
Grande Ronde discontinuous
River
Wenaha River GRWEN Branched Adults: spring run Canyons and dissected highlands
discontinuous
Imnaha
Big Sheep Creek IRBSH Branched Adults: spring run Upper reaches canyons and
continuous dissected highlands, lower
reaches canyons and dissected
uplands
Imnaha River IRMAI Linear Adults: spring run Upper reaches mesic forest,
main stem continuous middle reaches canyons and

dissected highlands, lower
reaches canyons and dissected

uplands
Lower Snake tributaries
Tucannon River SNTUC Linear Adults: spring run Upper reaches canyons and
continuous dissected highland, lower reaches
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Within-Population Characteristics

Population Population Spatial
Basin Name Code Structure Life History Habitat (Level 4 Ecoregion) Genetics
continuous dissected loess uplands **
Asotin Creek SNASO Linear Adults: spring run Lower Snake and Clearwater
continuous Canyons
South Fork Salmon
Secesh River SFSEC Branched Adults: summer run Southern forested mountains
discontinuous
South Fork SFMAI Branched Adults: summer run ~ Upper reaches southern forested
Salmon River discontinuous mountains, lower reaches hot dry
canyons
East Fork South ~ SFEFS Branched Adults: summer run Upper reaches southern forested
Fork Salmon discontinuous mountains, lower reaches hot dry
River/Johnson canyons
Creek
Salmon River tributaries
Chamberlain SRCHA Branched Adults: spring run Upper reaches southern forested ~ Well-differentiated from all
Creek discontinuous mountains, lower reaches hot dry  other Snake River
canyons populations.
Little Salmon SRLSR Branched Adults: spring and Upper reaches in 4 ecoregions,
River discontinuous summer run predominantly Wallowa/Seen
Devils Mountains, lower reaches
canyons and dissected uplands**
Middle Fork Salmon River
Bear Valley MFBEA Branched Adults: spring run Southern forested mountains
Creek/Elk Creek continuous
Big Creek MFBIG Branched Adults: spring and Upper reaches southern forested
discontinuous summer run mountains, lower reaches hot dry
canyons
Camas Creek MFCAM Branched Adults: spring run Upper reaches southern forested
continuous mountains, lower reaches hot dry
canyons
MFLMA Adults: spring run

Middle Fork

Branched
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Within-Population Characteristics

Interior Columbia River Salmon Populations

July 2003

Population Population Spatial
Basin Name Code Structure Life History Habitat (Level 4 Ecoregion) Genetics
Salmon River discontinuous mountains, lower reaches hot dry
below Indian canyons
Creek
Pistol Creek MFPIS Branched Adults: spring run Southern forested mountains
discontinuous
Marsh Creek MFMAR Branched Adults: spring run. Upper reaches high glacial drift-
continuous Juveniles: Cape Horn filled valleys, lower reaches
Creek samples southern forested mountains
significantly later
arrival at lower
Granite than other
Marsh Creek
samples.
Sulphur Creek MFSUL Branched Adults: spring run Southern forested mountains
continuous
Loon Creek MFLOO Branched Adults: spring and Southern forested mountains
discontinuous summer run
Middle Fork MFUMA Branched Adults: spring run Southern forested mountains
Salmon River discontinuous
above Indian
Creek
Upper Salmon River
Valley Creek SRVAL Branched Adults: spring and High glacial drift-filled valleys
continuous summer run
Lemhi River SRLEM Branched Adults: spring run Upper reaches barren mountains,
discontinuous middle reaches dry gneissic-
schistose-volcanic hills, lower
reaches dry intermontane
sagebrush valleys
North Fork SRNFS Branched Adults: spring run Upper reaches South Clearwater
Salmon River discontinuous forested mountains, lower reaches

in 4 ecoregions, predominently
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Within-Population Characteristics

Population Population Spatial
Basin Name Code Structure Life History Habitat (Level 4 Ecoregion) Genetics
dry partly wooded mountains
Pahsimeroi SRPAH Branched Adults: spring and Dry intermontane sagebrush
River discontinuous summer run valleys
*
East Fork SREFS Branched Adults: spring and Upper reaches dry partly wooded  Herd Creek samples varied
Salmon River discontinuous summer run mountains, lower reaches dry from other East Fork samples
Juveniles: Herd gneissic-schistose-volcanic
Creek. Samples hills**
significantly earlier
arrival at lower
Granite than other
East Fork samples.
Upper mainstem Salmon River
above SRUMA Branched Adults: spring run. Upper reaches southern forested ~ Alturas Lake Creek samples
Redfish Lake discontinuous Juveniles: Frenchman mountains, lower reaches high varied from other upper
Creek samples glacial drift-filled valleys Salmon samples.
significantly later
arrival at lower
Granite than Alturas
Lake Creek samples.
below SRLMA Branched Adults: spring and Upper reaches southern forested
Redfish Lake discontinuous summer run mountains, lower reaches dry
partly wooded mountains
Yankee Fork SRYFS Branched Adults: spring run Southern forested mountains
continuous

* The core area, the mainstem Pahsimeroi River, is linear continuous. This population is classified as branched discontinuous because of the small
Salmon River tributaries which are included in this population.
** The spawning reaches for this population also span a broader scale, level 3 ecoregion boundary
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Table I-8. Snake River spring/summer chinook hatchery influence.

Natural Hatchery Outplants,
Genetic Spawning Last 10 Years
Evidence of of
Population Hatchery Hatchery-
Basin Population Name Code Introgression Qrigin Fish Number Origin Notes
Grande Ronde
Catherine Creek GRCAT No evidence No data Low Recent switch from out Previous (>5 years ago) natural
of ESU to within- spawning of hatchery-origin fish
population broodstock high
Wallowa/Lostine River GRLOS No evidence Low Low Recent switch from out Previous (>5 years ago) natural
of ESU to within- spawning of hatchery-origin fish
population broodstock high
Minam River GRMIN No evidence Low None Previous (>5 years ago) natural
spawning of hatchery-origin fish
medium
Upper mainstem Grande GRUMA  No evidence No data Low All releases from in-  Previous (>5 years ago) natural
Ronde River population broodstock spawning of hatchery-origin fish
high
Wenaha River GRWEN  Noevidence No data None Previous (>5 years ago) natural
spawning of hatchery-origin fish
high
Imnaha
Big Sheep Creek IRBSH No evidence No data None
Imnaha River main stem IRMAI Affinity to No data Medium All releases from in-
locally- population broodstock
derived
broodstock
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Natural Hatchery Outplants,
Genetic Spawning Last 10 Years
Evidence of of
Population Hatchery Hatchery-
Basin Population Name Code Introgression Origin Fish Number Origin Notes
Lower Snake tributaries
Tucannon River SNTUC No data High Medium All releases from in-  Sharp recent (last five year)
population broodstock increase in natural spawning of
hatchery-origin fish
Asotin Creek SNASO No data No data None
South Fork Salmon
Secesh River SFSEC No evidence Low None
South Fork Salmon SFMALI Affinity to Low High All releases from in-
River locally- population broodstock
derived
broodstock
East Fork South Fork ~ SFEFS No evidence None Low All releases from in-  Recent decrease in hatchery
Salmon River/Johnson ESU broodstock outplants
Creek
Salmon River tributaries
Chamberlain Creek SRCHA No evidence No data None
Little Salmon River SRLSR High, non-  No data High Majority releases from
local out of ESU broodstock
broodstock
MF Salmon River
Bear Valley Creek/Elk  MFBEA No evidence None None
Creek
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Natural Hatchery Outplants,

Genetic Spawning Last 10 Years
Evidence of of

Population Hatchery Hatchery-

Basin Population Name Code Introgression Origin Fish Number Origin Notes
Big Creek MFBIG No data None None
Camas Creek MFCAM  No evidence None None
Middle Fork Salmon MFLMA No data None None
River below Indian
Creek
Pistol Creek MFPIS No data None None
Marsh Creek MFMAR  No evidence None None
Sulphur Creek MFSUL No data None None
Loon Creek MFLOO No data None None
Middle Fork Salmon MFUMA  No data None None
River above Indian
Creek
Upper Salmon River
Valley Creek SRVAL Affinity to None None
locally-
derived
broodstock
Lemhi River SRLEM No evidence None None Recent decrease in hatchery
outplants

North Fork Salmon SRNFS No evidence No data None
River
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Natural Hatchery Outplants,
Genetic Spawning Last 10 Years
Evidence of of

Population Hatchery Hatchery-

Basin Population Name Code Introgression Origin Fish Number Origin Notes
Pahsimeroi River SRPAH No evidence No data Medium Recent switch from out
of ESU to within-
population broodstock
East Fork Salmon River SREFS No evidence None Low All releases from in-  Recent decrease in hatchery
ESU broodstock outplants

Upper mainstem Salmon
River

above Redfish Lake SRUMA  Affinity to No data Medium All releases from in-  Recent decrease in hatchery

locally- ESU broodstock outplants
derived
broodstock
below Redfish Lake SRLMA  No data No data None
Yankee Fork SRYFS No evidence None None Recent decrease in hatchery
outplants

Hatchery Influence Criteria:
Evidence of hatchery spawning
A. High = Over 25% (average over the last 5 years) of natural spawners are hatchery-origin fish
B. Medium = 10-25% (average over the last 5 years) of natural spawners are hatchery-origin fish
C. High = Less than 10% (average over the last 5 years) of natural spawners are hatchery-origin fish
D. None = No evidence of hatchery-origin spawners
E. No data = No data available
Hatchery outplants
A. High = average of >500,000 fish released per year, last ten years
B. Medium = average of 50,000 to 500,000 fish released per year, last ten years
C. Low = average of <50,000 fish released per year, last 10 years
D. None = No fish released, last 10 years
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II. UPPER COLUMBIA RIVER
SPRING CHINOOK SALMON

The Upper Columbia River Spring Chinook Salmon ESU includes stream-type fish
spawning upstream of Rock Island Dam. Like Snake River spring/summer chinook, these fish
rear in freshwater for slightly more than a year before smoltification and seaward migration. In
addition to dramatic declines as a result of habitat loss, heavy harvest pressures, and dam
construction, this ESU has suffered tremendous artificial propagation impacts as a result of the
Grand Coulee Fish Maintenance Project (GCFMP). Briefly, from 1939 to 1943, all spring
chinook adults passing upstream of Rock Island Dam were collected and either planted into
Nason Creek, the Entiat River, or Methow River or spawned in hatcheries and the progeny
released into those areas (Ford et al. 2001, Myers et al. 1998, Chapman et al. 1995). In addition,
there were substantial outplants of out-of-basin hatchery stocks until the 1980s (Myers et al.
1998). In response to low abundance, steeply declining trends, and habitat loss, this ESU was
listed as endangered in 1999.

As part of a proposal by two public utility districts to develop a Habitat Conservation
Plan, a multi-agency group assessed population structure and developed interim recovery goals
for this ESU (Ford et al. 2001) as part of the Quantitative Analytical Report (QAR) process.
With little new data available to us, we relied heavily on their thorough analysis. However, we
do address the question of population status in the Okanogan River, a question the QAR analysis
left open.

Table II-1. Available data types and analyses for the Upper Columbia spring chinook salmon ESU.

Data Type Description

Genetic Ford et al. (2001) provided a complete analysis of 44 allozyme loci from
6 locations (across 5 years) for the Wenatchee and Methow basins.

Dispersal/distance Distance between spawning areas calculated using spawning
distributions defined by WDFW redd surveys. Wenatchee and Methow-
specific straying data contributed to our generalized dispersal distance

analysis (Appendix B).
Phenotypic Length-at-age data analyzed by Ford et al. (2001)
Habitat EPA-defined ecoregions considered.
Demographic correlation 12 index areas (redds per mile) in the Wenatchee, Entiat, and Methow

basins. Length of data sets vary; many cover the time period from the
mid-1970s to the mid-1990s. Ford et al. (2001) conducted pair-wise
correlations on available time series.
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Demographically Independent Populations
within the Upper Columbia River Spring Chinook ESU

We identified three independent populations in this ESU. We considered the genetic
analyses conducted by Ford et al. (2001) as well as our dispersal curve and distance analysis
(Appendix B). Ford et al. (2001) also present analyses of demographic correlation and a
describe several habitat features (Table II-1). Due to the relatively small size of the area, we did
not identify any major groupings.

Genetic analysis of Washington Department of Fish and Wildlife (WDFW) samples from
this ESU suggest that samples from the White River (a tributary to the Wenatchee) and the
Twisp River (a tributary to the Methow) contribute the majority of the variation observed
between localities (Tables II-2 and II-3). These two sampling locations also showed the greatest
differentiation from other areas, based on a UPGMA clustering (Figure I1-1). The general lack
of differentiation between major tributaries is almost certainly due to the homogenization of
stocks during the GCFMP. We identified three populations in this ESU (Figure I1-2).

1 Wenatchee River (UCWEN). This population includes fish in the Wenatchee River
and its tributaries, except Icicle Creek. Spawning areas within this basin, with the
exception of Peshastin Creek, fell within the 30-km threshold. (Note that Peshastin
Creek has recently had only hatchery strays present on the spawning grounds.)
Distance to spawning areas outside the Wenatchee basin substantially exceeds 30 km
(Table I1-4). Demographic trends within this basin were generally more correlated
that than trends between drainages, further supporting this designation. However,
samples from the White River show consistent genetic differentiation from other
Upper Columbia fish (Figure II-1, Ford et al. 2001). This apparent substructure
should be considered not only in establishing recovery goals, but also in evaluating
management actions.

2 Entiat River (UCENT). Entiat River spawning areas are well separated from
spawning areas in the Wenatchee or Methow Rivers (Table 11-4). The Entiat has
received very few strays from hatchery programs in either the Wenatchee or Methow
Rivers (Ford et al. 2001).

3 Methow River (UCMET). Like the Wenatchee, the Methow River population
includes a location (Twisp River) that supports fish that are substantially
differentiated from other localities within the basin (Figure II-1, Ford et al., 2001).
However, we treat this as a single population due to the continuous spawning between
the Methow and Twisp Rivers. Spawning areas within this watershed are
substantially separated from other Columbia River spawning aggregations.

Primary spawning areas, population characterization and hatchery influence for each
population are presented in Tables II-5, II-6 and II-7. Further details, including basin
physiography and general climatic information for the watersheds in which each population is
found, can be found in Appendix C.
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Figure II-1. UPGMA cluster diagram of all broodyear-locality samples with a sample size of 25 or
greater from the Upper Columbia spring chinook ESU. Bootstrap percentages from 1,000
replicates are presented at nodes. From Ford et al. 2001.

Table I1-2. Hierarchical analysis of genetic variation among samples from the Wenatchee and Methow
Rivers within the Upper Columbia spring chinook ESU. From Ford et al. 2001.

Among Major Among Spawning Among Broodyears,

. . Areas, within Major within Spawning
Tributaries (Frr) Tributaries (Fsr) Areas (Fys)
Point estimate 0.001859 0.012339 0.016846
95% confidence 0.006257 0.016595 0.020351
interval -0.002656 0.007308 0.012877

Table II-3: Hierarchical analysis of genetic variation among samples from the Wenatchee and Methow
Rivers excluding samples from the White and Twisp Rivers. From Ford et al. 2001

Among Major Among Spawning Among Broodyears,
Tributaries (Frp) Areas, within Major  within Spawning
Tributaries (Fst) Areas (Fyg)
Point estimate -0.000802 0.002045 0.005823
95% confidence 0.002326 0.003817 0.009292
interval -0.003669 0.000540 0.002453
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Figure 1I-2. Upper Columbia River spring chinook salmon extant populations.
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Table 1I-4. Distance matrix for Upper Columbia spring chinook salmon ESU. Distances were computed
using 100k scale hydrography from Streamnet; distance units are in kilometers.
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Historically Occupied Areas

Within the current boundaries of the ESU, spring chinook in the Okanogan River are
regarded as extirpated (SASSI, 1993). Unfortunately, the historical status of spring-run, stream-
type fish belonging to this ESU in the Okanogan drainage is ambiguous. There are some
anecdotal references to spring or early summer-running fish in the Okanogan drainage
(Confederated Colville Tribes, personal communication). Mullan (1992) did not believe that
sufficient habitat exists to support a population of spring-run chinook. However, historically,
several tributaries to the Okanogan, including Salmon Creek, Omak Creek, and several in
Canada appear to have provided suitable habitat for stream-type chinook spawning and rearing,
in quantities similar to that in other populations we have designated (e.g., Asotin Creek, Snake
River spring/summer chinook ESU). It is probably impossible to determine definitively whether
an independent population of Upper Columbia spring chinook ESU fish historically existed here,
but we recognize the possibility that the area may have supported one.

The construction of Grand Coulee Dam in 1939 blocked access to over 50% of the river
miles formerly available to Upper Columbia spring chinook (NRC 1996). Although we are
unable to define populations in this blocked area with any certainty, we can identify major
watersheds that may have supported stream-type chinook likely belonging to this ESU. By
analogy, it may be reasonable to suppose that these tributaries supported one or more
populations, but the lack of distributional or genetic information makes it impossible to make
these determinations definitively.

Tributaries to the Columbia River, above Grand Coulee Dam: Sanpoil River, Spokane
River, Colville River, Kettle River, Pend Oreille River, and Kootenai River (Figure II-3).
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Figure II-3. Upper Columbia spring chinook salmon extirpated areas.
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Monitoring and Evaluation Needs

Our population identification efforts would be enhanced by additional data. As research
efforts continue on Upper Columbia spring chinook population structure, we recommend that a
priority be placed on the following data needs, in the following order:

= Additional genetic samples. Genetic samples were particularly lacking from the Entiat
River. In addition, given the past and current hatchery practices in this ESU, continued
genetic sampling will be extremely important to ensure that the current population
structure has not been compromised by hatchery influences.

= Dispersal information at a fine-scale. Generally lacking in our dispersal analysis were
areas that had been sampled on a 0-50 km scale. Altering the current hatchery tag
recovery program to record the exact location at which hatchery strays were found (rather
than the reach in which they were found) would provide excellent information for
population delineation. Any dispersal rate information that could be collected with wild
fish would also be extremely useful.

Table II-5. Upper Columbia River spring chinook salmon core spawning areas.

Historical Spawning

Region Population Code Current Core Spawning Areas Area
Wenatchee Wenatchee UCWEN  White River — Grasshopper Meadows
River to Napeequa River; Little Wenatchee —

Falls to Lost Creek; Chiwawa — Trinity
to Grouse Creek

Entiat Entiat UCENT  Main stem - Preston Creek downstream
River to McKenzie Ditch and Diversion Dam
(RM 16-23.1)

Methow Methow UCMET Lower 15 miles of Twisp, lower 15
River miles of the Chewuch, mainstem
Methow from Mazama to Winthrop,
and lower 1 mile of the Lost River, and
Nason Creek — upper railroad bridge to
mouth
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Table II-6. Upper Columbia River spring chinook salmon population characterization.

Within-Population Diversity

Population Population Spatial Adult Run-
Basin Name Code Structure Timing Habitat (Level 4 Ecoregion) Genetics
Methow Methow UCMET Branched Spring Upper reaches Pasayten/ Samples from the Twisp River
River continuous Sawtooth Highlands and show consistent differentiation
Okanogan Pine/Fir Hills, from other basin fish.
lower reaches Okanogan
Valley*
Wenatchee Wenatchee UCWEN Branched Spring Upper reaches Wenatchee/ Samples from the White River
River discontinuous Chelan Highlands, lower show consistent differentiation
reaches Chiwaukum Hills and from other basin fish.
Lowlands
Entiat Entiat UCENT Branched Spring Chelan Tephra Hills
River continuous

* Spawning areas for this population span a broader-scale, level 3 ecoregion boundary
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Table II-7. Upper Columbia spring chinook salmon hatchery influence

Notes

Previous (>5 years ago) natural
spawning of hatchery-origin fish
medium

Previous (>5 years ago) natural
spawning of hatchery-origin fish
medium

Basin Population Population Genetic Evidence Natural Hatchery Outplants,
Name Code of Hatchery Spawning of Last 10 years
Introgression Hatchery- .
Origin fish Number Origin
Wenatchee
Wenatchee UCWEN High High Majority releases from
River All ESU fish heavily out of ESU broodstock
influenced by the
Entiat Grand Coulee Fish
Entiat River UCENT  Mangement Plan, in High Medium Majority releases from
which all spawners within population
crossing Rock Island broodstock
Methow Dam were collected.
Methow UCMET  Progeny and adults High High Majority releases from
River were outplanted. within population
broodstock

Previous (>5 years ago) natural
spawning of hatchery-origin fish
medium, outplanting history
includes seven stocks

Hatchery Influence Criteria:
Evidence of hatchery spawning
A. High = Over 25% (average over the last 5 years) of natural spawners are hatchery-origin fish
B. Medium = 10-25% (average over the last 5 years) of natural spawners are hatchery-origin fish
C. High = Less than 10% (average over the last 5 years) of natural spawners are hatchery-origin fish
D. None = No evidence of hatchery-origin spawners
E. No data = No data available

Hatchery outplants

A. High = average of >500,000 fish released per year, last 10 years

B. Medium = average of 50,000 to 500,000 fish released per year, last 10 years
C. Low = average of <50,000 fish released per year, last 10 years

D. None = No fish released, last 10 years
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III. SNAKE RIVER FALL CHINOOK SALMON

This ESU includes fish spawning in the lower main stem of the Snake River, and
lower reaches of the Clearwater, Imnaha, Grande Ronde, Salmon, and Tucannon Rivers.
The Lyons Ferry Hatchery stock, originally derived from returns to the lower Snake
River, was included in the ESU. Unlike the other listed chinook ESUs in the interior
Columbia River basin, Snake River fall chinook exhibit a subyearling, ocean-type life
history. These fish return to the Snake River basin in September and October and spawn
shortly thereafter. In contrast with stream-type fish, juveniles outmigrate the next
summer, rather than rearing in freshwater for 13—14 months before outmigrating. Fish
with this life history are well-distinguished genetically from stream-type fish (Waples et
al. 1991).

This ESU has faced a variety of threats, including extreme loss of habitat due to
construction of many dams on the mainstem Snake River, beginning in the early 1900s
and culminating with the completion of the Hells Canyon Dam complex in the 1960s.
These dams inundated spawning areas and blocked upstream passage, leading to a
dramatic decline in numbers (Irving and Bjorrn 1981, Fulton 1968). In fact, after
adjusting for spawning/rearing suitability, Dauble (2000) calculated that 20% or less of
historical Snake River habitat is currently available to fall chinook. In addition, in the
1980s, these fish faced a genetic threat in the form of straying from hatchery fish of the
Upper Columbia River lineage. As a result of this combination of factors, this ESU was
listed as threated in 1992 (NMFS 1992). However, these fish were provisionally included
in a common ESU with the more robust Deschutes River run in the most comprehensive
status review to date of chinook salmon (Myers et al. 1998). In an amended decision, the
runs of the Snake and Deschutes Rivers each were granted their presently separate ESU
status based on geographic separation, habitat differences, and apparent demographic
independence (NMFS 1999). Marshall et al. (2000), in a study of naturally produced
juvenile progeny of fall chinook spawning upstream from Lyons Ferry between 1990 and
1994, concluded that distinctive patterns of allelic diversity persisted in naturally
produced juveniles in the Snake River that (1) were differentiated from Upper Columbia
River populations, and (2) supported earlier conclusions that the Snake River fall chinook
ESU remained an important genetic resource. Subsequent analyses of 1995 and 1996
broodyear wild juveniles substantiated these conclusions (A. Marshall, pers. comm.).

Demographically Independent Populations
of Snake River Fall Chinook Salmon

Although genetic, life-history, and habitat information to separate fish from this
ESU from other ESUs was available, virtually no sampling at a finer scale had been
conducted (Table III-1). Primarily on the basis of current spawning distribution and
abundance, we identified a single population in this ESU (Figure III-1):
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Snake River Main Stem and Lower Tributaries. A majority (58%) of fish in this
population spawn in the mainstem Snake River between the top of Lower Granite
Reservoir and Hells Canyon Dam, with the remaining fish distributed among lower
sections of the major tributaries (Connor et al. 2002). Fish in the mainstem Snake are
apparently primarily distributed in a series of aggregates from the Asotin Creek
confluence to river km 353, although small numbers have been reported to spawn in the
tailraces of the Lower Snake dams (Connor et al. 1993, Dauble et al. 1995). Due to their
geographic proximity, and the likelihood that individual tributaries could not support a
sufficiently large population, we considered these aggregates and associated reaches in
the lower major tributaries to the Snake to be a single population.

Primary spawning areas, population characterization and hatchery influence are
presented in Tables I1I-2, I1I-3 and I1I-4. Additional information, including basin
physiography, can be found in Appendix C.

Historically Occupied Areas

Before European impact, Snake River fall chinook are believed to have occupied
the mainstem Snake River up to Shoshone Falls (Gilbert and Evermann 1894). In
particular, the area downstream of Upper Salmon Falls, at rkm 930, was identified by
Evermann (1896) as the “... largest and most important salmon spawning ground of
which we know in Snake River.” After loss of these upstream reaches with construction
of Swan Falls Dam in 1920, the reach between Marsing, Idaho, and Swan Falls Dam
(rkm 565 to 682) is believed to have been the primary spawning and rearing areas for
Snake River fall chinook (Irving and Bjornn 1981; Haas 1965). However, construction of
the Hells Canyon Dam complex (1958—-1967) cut off anadromous fish access to historical
fall chinook habitat upstream of river km 398.6. Additional fall chinook habitat was lost
through inundation as a result of the construction of the lower mainstem Snake River
dams (Groves and Chandler 1999).

Historical use of the Clearwater River is more ambiguous. If ocean-type fish used
the lower Clearwater, they were extirpated after construction of the Lewiston Dam in
1929. However, Tiffan et al. (2001) concluded that there is “no conclusive evidence” as
to whether the lower Clearwater River supported the basic subyearling migrant life-
history pattern associated with Snake River fall chinook.

Because there are not good data describing the distribution of fall chinook before
these human impacts, it is impossible to define historical population structure. However,
fish in this ESU currently tend to aggregate in areas of suitable habitat, with scattered
spawning between aggregates. We consider it likely that a similar structure extended
upstream, with the discontinuous aggregates likely functioning as elements of a
metapopulation. Long stretches of unsuitable habitat, such as Hells Canyon
(characterized by Parkhurst (1950) as of “... no value to salmon because of steep gradient
and bedrock™) may have served to more fully isolate some spawning areas from others.
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Monitoring and Evaluation Needs

The distribution and abundance of fish in the Snake River fall chinook ESU
currently suggests a single population. However, it is possible that there is finer-scale
differentiation between spawning areas. Particular information that would be useful
includes:

= Genetic samples identifiable as mainstem Snake or tributary-derived. These
samples would provide information about the degree of differentiation within the
spawning aggregate.
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Figure III-1. Current and historical population boundaries and spawning areas for Snake River fall chinook salmon.
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